Introduction: Tibia is the most commonly fractured long bone in the body. Among the total tibial fractures, about 5-11% of fractures occur in the proximal one third of the tibia. Fractures of the proximal third of the tibial shaft, by virtue of being high-energy injuries, are less amenable to plating primarily because of soft-tissue problems, and plates delay weight bearing. External fixators can lead to pin-track infections and there are technical difficulties in preserving knee motion in these juxta-articular fractures. Hence, Interlocking nail remains as an option with benefits of load sharing, sparing the extraosseous blood supply, lesser chances of infections and avoidance of additional soft-tissue dissection, thereby minimizing the risk of postoperative complications. Also allows early joint mobilization and weight bearing with short hospital stay. Aim: To study the clinico-radiological and functional outcome of the patients with proximal one third tibial shaft fractures managed with interlocking nail.
Introduction
Tibia is the most commonly fractured long bone in the body. Among the total tibial fractures, about 5-11% of fractures occur in the proximal one third of the tibia [1, 2] Proximal tibial fractures are caused most commonly due to high energy trauma like road traffic accidents, Fall from Height, Assault and also due to pathological causes like tuberculosis of bone, staphylococcal infections etc. Treatment is more challenging than for more distal fractures, and the rates of compartment syndrome and arterial injury are higher, especially for displaced fractures. May be managed Conservatively by Functional Bracing [3] Number of surgical management options are available for treatment of the proximal one third tibial fractures which vary according to the type of fractures, age group, bone density, soft tissue status and associated complications. These include open reduction and plate osteosynthesis, minimally invasive plate osteosynthesis, external fixators, ring fixators and interlocking nails [4] [5] [6] [7] . Fractures of the proximal third of the tibial shaft, by virtue of being high-energy injuries, are less amenable to plating primarily because of soft-tissue problems, and plates delay weight bearing. External fixators can lead to pin-track infections and there are technical difficulties in preserving knee motion in these juxta-articular fractures. Hence, Interlocking nail remains as an option with benefits of load sharing, sparing the extraosseous blood supply, lesser chances of infections and avoidance of additional soft-tissue dissection, thereby minimizing the risk of postoperative complications. Also allows early joint mobilization and weight bearing with short hospital stay [1, 6, 8, 9] Unlike intramedullary fixation of diaphyseal fractures of the tibia significant rate of malalignment has been reported with intramedullary nailing of proximal tibia fractures. Interlocking nail in these fractures has the problems of valgus angulation, apex anterior angulation, posterior translation, varus angulation and mal-rotation [10] . Several nailing methods and reduction techniques have been developed to minimize this complication, including the use of an appropriate nail, a proper starting point and insertion angle, blocking screws, unicortical plates, a universal distractor, and alternative positioning and approaches [1, 5] . The optimal method of surgical treatment of fractures of the proximal third tibial shaft remains debatable. The goals of treatment are the same as that of all tibial shaft fractures, i.e. anatomical alignment and stable fixation, minimal tissue trauma, early joint motion, early weight bearing and rapid healing. The intramedullary interlocking nail under image intensifier fulfils these objectives. In the present study we are evaluating the efficacy and results of closed intramedullary interlocking nail in management of Proximal third tibial fractures.
Aim
To study the clinico-radiological and functional outcome of the patients with proximal one third tibial shaft fractures managed with interlocking nail.
Materials and Method
The Present study was conducted in the Department Of Orthopaedics, Govt. Mutispeciality Hospital, Sector 16, Chandigarh during the year 2014-2015. In this study 20 patients of either sex with proximal one third tibial shaft fracture were considered. The proximal tibia is defined as the region extending from the articular surface up to 1.5 times the medial to lateral width of the articular surface. This correlated roughly to the proximal 30% of the entire tibia. All such fractures at or below the tibial tuberosity, with or without intra-articular extension, and also 1 segmental fractures in which the major fragment was in the proximal third of the shaft, were included in the study; 1 pathological fracture was excluded. There were 10 open fractures, of which 4 were Grade 1 and 6 were Grade 2, according to the Gustilo and Andersen classification. All subjects with Grade 1or 2 open fractures underwent initial debridement and primary wound closure over a drain, with delayed nailing after 48-72 h of debridement. All the closed fractures underwent nailing at the earliest opportunity.Each patient subjected to detailed history, clinical examination and necessary investigations including X-rays of the part. The fractures were classified as per AO classification. The affected limb was immobilized by Above Knee POP slab, skin or skeletal traction till the time of surgery.
Study Design
The study was prospective, observational, time bound, hospital based, randomized study in which cases satisfying the inclusion criteria, admitted in GMSH, Sec.16, Chandigarh during the study period of October 2014 to September 2015 were included. Patients were followed up for a period of 6 months and Johner and Wruh's evaluation Criteria was used to evaluate the outcome of study at the end of 6 Months.
Data collection:
After obtaining the Institutional Ethics Committee permission for the study, patients satisfying the inclusion criteria were enrolled in the study. Detailed history of the patient was noted from the patient or the relatives or those accompanying the patient at the time of admission. The patients were subjected to clinical examination and laboratory investigations as mentioned in the visiting schedule format designed for the study.
Visiting schedule: The patients had to undergo followup visits scheduled at 1 month, 3 months and 6 months following the procedure. The patient had to undergo a clinical evaluation at every visit. Radiologic evaluation was compulsory at the first and last visit. Inclusion and Exlcusion Criteria: Patients fulfilling the following inclusion criteria were included in the study: Skeletally Mature and age group -above 18 years, patients of either sex -male/ female, patients diagnosed clinically and radiologically with unilateral proximal one third tibia fracture for first time in their life., tibial fractures (Closed, Open Gustillo-Anderson Grade 1 & 2), patients with normal (unfractured, no history of previous involvement of fracture) contralateral lower limb for comparison, patients willing to give informed consent. Patients falling into the below mentioned criteria were excluded from the study: Skeletally Immature Patients, patients with previous history of tibial fracture will be excluded, patients diagnosed with bilateral tibial bone fracture, causes of tibia fracture other than trauma, like pathological fractures and open fractures (Gustillo-Anderson Grade 3).
Statistical Analysis
Proportions were compared using Chi square or Fisher's exact test, depending on their applicability. For Normally distributed data; One-way ANOVA followed by Post Hoc multiple comparisons test was used to compare the groups of outcome. Kruskall Wallis test followed by Mann-Whitney Utest was used for statistical analysis of skewed continuous variables. All the statistical tests were two-sided and were performed at a significance level of α=0.05. Analysis was conducted using IBM SPSS STATISTICS (version 22.0).
Management of Injury and Method of Collection of Data
Initial management: when the patient attended in emergency or orthopaedics OPD his vital parameters were recorded. An intravenous line was established, tetanus prophylaxis and intravenous antibiotics were given (if needed). Fluid replacement was started and haemorrhage from wound was controlled by pressure bandage. Associated limb, chest, abdomen and head injury was ruled out or taken care as required. The wound over the fracture site was cleaned and dressed. Other wounds if any were taken care. The affected limb was immobilized by Above Knee POP slab, skin or skeletal traction till the time of surgery. Once the patient settled from acute injury, he/she was shifted to orthopaedic ward.
Pre-operative assessment and planning
In the ward, detailed history, mode and severity of injury, event and type of trauma to the tissues and detailed examination of affected extremity were recorded. All the required routine investigations and radiological examination (standard plain antero-posterior and lateral radiograph) were done. Fracture was classified on the basis of pattern, AO classification and Gustilo-Anderson classification. After pre anaesthetic check up fitness, the patient was planned for surgery at the earliest. Patient information was collected and compiled in detail.
Pre-operative preparation: Patient was kept fasting 6 hours prior to surgery as per anaesthetist advice. Xylocaine sensitivity testing was done and Pre-operative informed consent taken for operative procedure, anaesthesia and its complications. Prophylactic broad spectrum intravenous antibiotic given to the patients an hour before the surgery. Nail Length estimated preoperatively by Comparison of the opposite un-fractured tibia using anthropometric measurements: length of nail is 20 mm less than the distance from knee joint line to ankle joint line in normal tibia.
Anaesthesia: Spinal anaesthesia
Operative procedure: Closed Reduction Internal Fixation by Intramedullary Interlocking nail with or without reaming.
Postoperative management
Patient was kept nil by mouth for 4-6 hours. Intravenous fluids were given as needed. Intravenous antibiotics were continued for 3 days and then oral antibiotics were given for next 5 days. Analgesics were given according to the need of the patient. Head low position was given for first 24 hours. Post-operative radiograph were taken. The limb was kept elevated and active toe movements were encouraged. The limb was watched for excessive swelling, pain and neurovascular status. First change of dressing was done after 48 to 72 hours of operation. If the suture line was clean, suture removal was done after 10 to 12 days of operation under strict asepsis. Joint mobile sation was started on the 2nd postoperative day. Partial Weight bearing was allowed as early as 2 nd postoperative day. Increase in load is determined according to fracture pattern and localisation, conditions of soft tissues and quality of bone as well as absence or presence of load induced pain. The time to full weight-bearing was significantly delayed in high-energy and open fractures. Early postoperative mobilization was instituted. Initially isometric exercises, active assisted range of motion exercises were initiated on first post-operative day. Active knee and ankle mobilization was started as soon as patient became pain free. Non weight bearing crutch walking was begun within one week. Partial weight bearing with toe touching (with walker) started as soon as patient tolerated (after 2 weeks postoperatively). Full weight bearing (with both limbs and standing on one limb) was allowed after osseous union seen radiologically (approx 12 weeks postoperatively) or earlier if condition of patient permitted.
Follow up and evaluation
Patients were reviewed regularly at 1 month, 3 months and 6 months. They were assessed clinically at each follow up. Check x ray was taken at every visit and patient was clinically and radiologically assessed for fracture union, functional outcome and complications. Complications emerged (if any) in preoperative, intraoperative, postoperative, or during follow up period was treated appropriately. Functional outcome was measured by the Johner and Wruh's Criteria. 11 The
Anteroposterior and lateral radiographs of both Legs were taken in a similar manner, the patella facing upwards, using the standard radiation exposure and tube distance (in the normal subject, the right and left tibia form a mirror image of each other). The contralateral radiograph was used as a template 14 to show the proximal and distal segments of the original mechanical axis, which was marked on the radiograph of the normal side as a straight line between the centre of knee and centre of the ankle joint (defined as the midpoint of the distal tibial articular surface). This radiograph was turned over and the radiograph of the fracture was laid over it. By superimposing successively the proximal and distal parts of the tibia, the corresponding proximal and distal segments of the original mechanical axis of the tibia were accurately traced onto the radiograph of the fracture. The intersection of the two lines was at the centre of rotation of angulation (CORA), and the angle between them was the true degree of malunion in that plane. If the CORA did not coincide with the centre of the fracture, or if minimal angulation with gross translation caused the CORA to lie outside the field of the radiograph, the mechanical axis after the fracture was marked on the radiograph. The angle between this line and the two related segments of the normal mechanical axis was measured. The malunion was then the difference between these two angles. The radiographs were analysed by an independent observer uninvolved in the surgery or follow up of the patient, and were re-analysed by the same observer after 4 weeks, blinded to the first result. The angles were measured to the nearest 0.58, using a protractor. In this way, inter-and intra-observer errors were avoided. More than 58 of angulation, 108 of rotation and 10 mm of displacement were considered as mal-alignment. The fracture was considered united if three of four cortices on two radiographic views were continuous. 
Observations and Results
The present study consisted of 20 patients with Proximal Third Tibial Shaft Fractures which were managed by Expert Tibial Nail in Department of Orthopaedics, Govt. MultiSpecialty Hospital, Sector 16, Chandigarh between September 2014 to October 2015.
The following observations were made 1. Age distribution All the patients of 18 years or above age were included in this study. The mean age of the patients was 33.60 years (standard deviation 11.798) with a range of 19-60 years. Most of the patients were young adults. 
Age (in years) Frequency Percentage

Mode of injury
In majority of cases (65%) mode of injury was RTA. This was followed by fall from height (20%). 
Mode of Injury
Full weight bearing
In the present series full weight bearing time was 4-12 weeks, with 65% patients within 6 weeks of Surgery. 
Infection
In the present series in three cases we found deep infection for which the patient was admitted and intravenous antibiotics were given and eventually the infection was controlled. In 3 cases infection was superficial and was controlled by oral antibiotics. 
Results
In the present series all the patients were followed up for 6 month period and periodically assessed clinically and radiologically. After the end of 6 months follow up most of the patients showed excellent results (12patients, 60%), 5 patients (25%) falls under good category, 3 patients (15%) showed fair results and none of patient showed poor results. [1] 18 67 43 Nork Se et al. [15] 19 73 42 Lindvall E et al. [16] 18 60 36.41 Meena Rc et al. [2] 18 65 39 Present 19 60 33.6
Frequency
Sex Distribution: Present study shows male preponderance (80%) for such kind of injuries were possibly to the fact of male dominance over the female in traveling, occupational injures etc.
Study
Male Female Total P-Value (comparison with present study) VIDYADHARA S et al. [1] 39 6 45 0.711 NORK SE et al. [15] 28 7 35 1 LINDVALL E et al. [16] 17 5 22 1 MEENA RC et al. [ Grade of Fracture Present study shows 50% patients with closed fracture, 20%
Grade I & 30% Grade II patients.
Closed/Open
Closed I II IIIA IIIB IIIC Total Chi Sq wrt present p-value wrt present VIDYADHARA S et al. [1] 18 7 8 12 0 0 45 6.78 0.079 NORK SE et al. [15] 22 [2] Hospital Stay(Days) Minimum Maximum Mean MEENA RC et al. [2] 2 9 Fracture union The average time for fracture union in various studies conducted using various methods was 10-36 weeks. Our study had fracture union at 12-18 weeks which were comparable with studies.
#Union Min Max Mean Rate % p-value wrt present VIDYADHARA S et al. [1] 12 36 17.2 0.1626 LINDVALL E et al. [16] 96 MEENA RC et al. [2] 10 30 18.26 94.7 0.1809 PRESENT 12 18 Pain: Present study reported moderate Knee Pain in 7 cases.
Chi Sq wrt present p-value wrt present Pain None Occasional Moderate VIDYADHARA S et al. [1] 42 1 2 13.6 0.001** Present 11 2 7 Infection: Infection rate is comparable to similar studies.
Infection None SSI Deep NORK SE et al. [15] 35 0 2 LINDVALL E et al. [16] 17 5 0 MEENA RC et al. [2] 19 0 0 PRESENT 14 3 3 Malalignment: Malalignmen with Valgus and Apex Anterior were Seen Commonly and is comparable.
Malalignment
Valgus Varus Anterior Posterior Rotation Shortening VIDYADHARA S et al. [1] 4 1 7 5 1 0 NORK SE et al. [15] 1 2 0 0 0 0 LINDVALL E et al. [16] 2 0 8 0 0 0 PRESENT 5 0 7 2 4 5
Results
The results in terms of % of acceptable and non-acceptable are comparable to standard studies with more Acceptable Results.
Result Acceptable Not Acceptable Vidyadhara S et al. [1] 96 4 Nork Se et al. [16] 91.9 8.1 PRESENT 85 15
NB: The excellent and good results have been tabulated as acceptable and the fair and poor results as not acceptable for easier comprehension.
Conclusion
In view of the results obtained and complications encountered, we conclude that intramedullary nailing of proximal third tibial fractures, meticulously performed while using current surgical principles and techniques, yields excellent clinico-radiological outcomes with minimal complications, when compared with the results of older series on nailing. Although intramedullary nailing cannot be declared ideal for all fractures of the proximal third of the tibial shaft, its inherent advantages should be respected. In the treatment of such fractures, we recommend the use of a nail similar to a Sirus nail but with a more proximal bend (within 6 cm of the upper end) and no dynamic screw hole. This nail design needs to be further standardised with biomechanical testing before clinical use.
